Mammalian, yeast, bacterial, and chemical chaperones reduce aggregate formation and death in a cell model of oculopharyngeal muscular dystrophy.
Autosomal dominant oculopharyngeal muscular dystrophy (OPMD) is characterized pathologically by intranuclear inclusions in skeletal muscles and is caused by the expansion of a 10-alanine stretch to 12-17 alanines in the intranuclear poly(A)-binding protein 2 (PABP2). Whereas PABP2 is a major component of the inclusions in OPMD, the pathogenic mechanisms causing disease are unknown. Here we show that polyalanine expansions in PABP2 cause increased numbers of inclusions and enhance death in COS-7 cells. We observed similar increases of protein aggregation and cell death with nuclear-targeted green fluorescent protein linked to longer versus shorter polyalanine stretches. Intranuclear aggregates in our OPMD cell model were associated with heat shock protein (HSP) 40 (HDJ-1) and HSP70. Human HDJ-1, yeast hsp104, a bacterially derived GroEL minichaperone, and the chemical chaperone Me(2)SO reduced both aggregation and cell death in our OPMD model without affecting the levels of PABP2, and similar trends were seen with green fluorescent protein with long polyalanine stretches. Thus, polyalanine expansion mutations in different protein contexts cause proteins to misfold/aggregate and kill cells. The situation in OPMD appears to have many parallels with polyglutamine diseases, raising the possibility that misfolded, aggregate-prone proteins may perturb similar pathways, irrespective of the nature of the mutation or protein context.